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(57) Abstract: The invention relates to 
crystals of bicalutamide having a specific 
crystal form, and industrially practicable 
processes for the production of bicalutamide 
and crystals thereof which are excellent in 
environmental friendliness, economical 
efficiency, and safeness. The invention 
provides a process for the production of 
bicalutamide represented by formula (1): 
(1) characterized by comprising at least the 
step of reacting a compound represented 
by formula (3) with an oxidizing agent: 
(3) a process for the production of crystals 
of bicalutamide; and a crystal form of 
bicalutamide as determined by X-ray 
diffraction (XRD) or solid-state 13 C NMR 
spectroscopy. 
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15 :7;i/^n^tf:7xy— ;i/&^#>$8ian (»^b<tts ■ SIT) bT&i^ Zom&Vo 
4-7jvtn^7i;-;v®liDlSlt M o°c~2 0°a #?£b<&0 

20 °C~ 1 5°C-e&&o 

±^»©«MJS«^ iimO°C~3 5°C, $f^b<«0°C-3 0°CT|)§o 

BLmmmte, »mo°c~6o o c, »^b<{±o°c~5 o°ct*&3o 
4 8 iqhsn b < f± i o mm- 2 4 mm-v&z ° 

(xfgC) 

x^mc{±, hMbiirtJ (3) &»flrT3 ifcfc.fco-c if 5. f (i 

17 



WO 03/053920 



PCT/JP02/13058 



15 



3) izmuT&o 

mm-tzmrnvmit, (3) lgc^i^ if imi~20mi, n 

10 &b<fc*l. 5ml~l 0ml, lfSb<{ilml~3ml, <fc *5 b < i± 1 
5 m 1 ~ 2 . 5ml"C*So 

^y7M7^;i/m©^fflfttt<b^r^j (3) l^;^t)t^ut^ fit 2, 1^e;v~5 



£b<&3. 5^E;i/~4. 5^&;i/^$)§o 
WL* 2 [IIJ^±i-^(tT^TbT^ J;V^o 



20 st^^;v*w*b^ 0 ±m&jiLsmmtm-<Dmm?ti$im-rz>zh-hm 

l;b^o 

^{-ffiffl-r^^^^^^^^©^^ ffif 1 0 wt %~2 2 wt %X 
fe^ $fSK!il2wt%~19wt%T^§o 

25 T\ If 3ml~l OmlT'fe^ £?£b<«3. 5 m 1 ~ 7 . 5ml, J;*5$? 
^b<{*3. 5ml~7mlT$>£o 



(3) i gizMhx, mn 



lml/^4ml/^ IfSKiil. 5 m l/#~3. Oml/ra^ 

18 
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^yl7^;«i^iTti)i^ ^oiTSftcfift^ ffimo°c~3 0 

°C, $f^b<}±0°C~2 5°C, «fc&#3;L<fci:l 0°C~2 5°CT&&o 

0°C, #?£b<»0°C~5 5°C, J:D$?Sb<{±0°C~2 0°C, ££>t£D$?2; 

5 b<&o°c~ i o°c-e$>&o 

EJiSSglis fflm0°C~6 0°C. #fi;b<f±0 o C~5 5°C, J; D #?3; b < & 0 
°C~ 2 0 °C, £ £> J; D * b < f± 0 °C~ 1 0 °CT^ £° 

10. ^f,tJ;t)$f*b<i±l^~3Kp^T*$)^o 

15 ©^S-eiiJgStt (mtk P H=88) hbv If©«tj;oT, JMi- 

20 x^>m*5i;t>^^#«iii*^©^^ M^^-;^ -fb^rti (3) tmnihfo 

3) ©ttxf jvmm^mm-r & 0 (3) ©n^^;v^t©»a^^^ 

19 
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mhxi) ;t^> b&v^i> o bT4s d s £ e> izmomm^tt 

K(±1^2 0^il, b<i±2~l 0^fi«T?*»o 2~ 1 0{gfiS 

#fi;b^o «<b7K*«s ^bSJ^©B'J£J&tJ£bT7.k©«frbfr£. 

a^bzK*zKt±51* 2 0-5 01 »tl<l±3 0~3 5 %«Jft© % © &teJB"T 
10 £o 3 0 — 3 5 %&m<D%0l±&ft<DM)fc&&&te<&ffi^&&1t&f&&h\,^ o 

^(Dmmmi±mm, (3) i:mlt^«2. sjjui-ca&tK 2. 5* 

ifc# 3 ~ 6 Tfo § CI £tm%. bV^o 

15 x^ic^3*5v^T^{b^J^b'rM'^b7K*^ffiffl■r?>^^ sj?&^^bT, # 

;v^x^>^*5 J:OTI^^ttM^©^ffl*»s -fb^rtJ (3) fc**b 

atfto. u;i/%fei±-e*D> #?£b<&o. i~io^% 

fe»$f*b<^i>o £fco. 5~5^;^%-e$)?>3^^S«^^J;^^'l4© 

25 U^A7K*P»Wi;b<. ^ >^X^>i^ b U ^ATKfPtl^ b"C{±s m?Ll£s 
#>^^>^bU^Al OTkfPtK * >^t>8t- bU 27jaPtf&£ 
£*U ^©&fr-£&# >^X^>@^ b U >>A 2 7kft]M s #?£bV>o 

{±\ ^ b^^;i/T>^E-<>A^n ^ b\ b 'J^^rv^e- ^a^d 
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10 



15 



20 



(fj±^7 3~7 6°C) TlTaut^ ^B$^£M$ST^3fc#>$? * bW 



(3) $lxJ£\ M¥4 -3 2 0 6 1 -^^l3|3i4©^^-oT 



) 



I . 

II. 



is 



ill 



25 UrLb^^^S 



(Xg I ) 
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b<J±l. 2ml~6mls «t.D»*b<«*l. 4ml~6mK lflb<i±2 
5 ml- 10 mis ,t!)j?lb<l±2ml'v6ml7!3&«o ^ j§»Sxf 
;VT«$>^)«^ i F 1 g fcMbtlf 1 . Oml~10mL Hflb< 

1 . 2ml^6mL. < tDff*KI±l. 4ml~6ml, ^b<i±2ml 
~10ml, i?)Sf$l<1i2ml~6mlT$§o 

tf#;i/* ^ F£^tn§Y$£M^4 0°C~7 0°C N £?g;b<i±5 0°C~7 0°C(C 
10 Wt§o ilMif 4 0°C~7 0°C. b< (±5 

o°c~ 7 o'ctspM-rso 

(^LT?l?Mf 2ml~ 1 Omls »ll<ii2ml~6nilCttiit 
20 ^Lt?§t^If 2ml~l 0ml, 2 m 1 ~ 6 m 1 £ SUgt" 3 £ 

bW K«ffitfWmb^v^5«:fiST?«»«t*ili^ 
"TSilfc^Sb^o a«6^ft*a.m4 0°C~8 0°C, #?£b<&5 0°C~7 o°c. 

izmw-r^o #{3, mmfiwm^)\'-£$>z>Wi^ ***a»4 o°c~8 o°c. 
* b < f± 5 o °c~ 7 o °ci3iij#-r^»o 

25 (xfi I I ) 
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IlIPt§^^iI©SSl±^ MmO°C~5 0°C, 8F£b<fckl 5°C~3 0 

5 °C~8 0°C. £?£b<&5 0°C~7 0°C, fcrfc^ jSIK^WR^^-^T?* &^§1^ 
4 0°C~7 0°C. fSKii5 0°C~7 0°C"??&£o 

1. 5 ml — 5 ml, jtf Jb<i±2ml~5mb £? ^ b < i± 1 . 5 ml- 3. 
5mb <fc * b < t± 2 . 5ml~3. 5mlt^^ $£&d s ^b7K^^l^) s 
10 ffltl. 5ml~4. Oml, #? & b < & 1 . 5ml~3. 

5mb ff*b<tt2. 5ml~4. Oml1?*5. 

iti i fc:fevvT\ ft<b**»IK0»fla«ftfc^ tr*;i/^ 5. K l g^tt. 

If 1. 0ml/^~5. Oml/^fflb<lil. 0ml/^~4 . Oml 
/#T*&*K ^ldj|^b7j<3N^#^^>^&&^1^> If 1 • Oml/#~l • 

« 

15 5ml/^ ffSKttl. Oml/^10: Oml/^.iD^Ki±l. 
Oml/^5. Oml/^ $ 6 Id «fc D b < t± 1 . Oml/^4. Om 

(igl I'D 

20 H&i&rajS'Er&X© 

IgUI Jd:fe^T\ ttSJ&gfck 0 °C~ 4 0 °C N b < fc* 0 °C~ 3 0 °C. 

«fc D#?3; b < fcfc 1 0 °C~ 3 0 °C-e$>So 

iiin (d^v^x, ^*pb#fp^{±. Mf i B#ra~ 2 4 mm, l<\±i mm 

.. ~12m J; D b < (± 1 B#5H~ 5 mm, $ &t «t * b < & 1 . 

25 ~3^F^T$>^>o 

bTs §^tSt§d b^o 
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ih&m (3) fc^fUT3. 5~1 Oml/g, »Sb<ii4. 5-6. 5 ml/ 
g-H&t), ^7°#XDMfiK fJ^.«s (3) fc^lT2~5ml/g, 

£b<}±2. 5~4. 5ml/g-e^§ 0 

5 0 °CJ^±SJ?S^Jg*«, »tt<(i55 °C~ 7 0 °CX&%> o C © 
10 *P ( 1 0°C~4 0°C, $f ^ L < 1 5°C~3 0°C) -T^i h(c J;oT. tf£;i^ 

_tga©j;5^ N tf tDvz x ^(omm^ftm-r^^ tx\ mmm os. o%~ 

9 9. 9%) ©lf^/;i/^ ^ FlgM^^W (9 8. 5 0%~99. 9 9%) f§ 
15 tf£;i/#^ F|g^©^^#^©fPffi^X^H]|jf (XRD) ;feJ;tf 13 CM EK* 



1 



iz-D^x^mi^noo *mw<D\z tins? ^ k^ii©s^;#&j;:£oti#£>*i£ 

bub & mn-t & tz ®(Dm&(Dffi.m 

i ) 

5 0 0 ml© 4-3P77^3Hi^t>* (125ml), N a 2 C 0 3 (3 1 
25 Og, 0. 25molX 35% H 2 0 2 (29. 1 5 g\ 0. 3mol) 

mx., K^T-f^-pT^y— ;w^tk - 5°C~0°C-effi;#Lfco ZMzmyk 

7$>)lM(3 7. Og, 0. 2 5mol) §M> 3 0«#lfe o ^X&M 
Dfift^ mm^JV (100ml) *mX, 9 8% H 2 S0 4 ( l 5 ml) 

-Y^->tK (5 0ml) T^bfclM^T-^fnbfco 4Mft#U TKjl^K^^-;^ 

24 
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(6 omi) T-amufeo mt>titzmmm%o . 6 4 isfnNai-ip 

A (-T V7°DbVl/T;i/n— ;b) $§*g (5ml), 1 0 % mm- I PAg* ( 2 0 
ml) £#P;i, 5frm^MLf£o £ti£0. IN h U A7K«^ 

(#%#!j 2 ) 

N-^ i; n>f jv- 4 - 3 - h u ^i^p^^^t 7 — u >©-£•$£ 

4 -*sTJ- 3- h U 7;i/t.D^?;V7r:iJ >&J;U^#^ i; u k& 

IS^Lts J. Med. Chem., 1988, 954 -959 f3iB«is©73^k:^oT*li^fb^r 



io mmm 1 ) 

4 -^7 J -N- (2, 3 -^xH^r->- 2 -^f^7*n ti°^-n;v) - 3 - h 'J 7 

3 0 0ml (DPB-?U7^X^lzN-^# ? V U J )]/- 4 -is*7 S - 3 - h V 7 
)V-3r n * ^fr-T— 'J > ( 1 3 . 8g, 54 mm ol), WWl^K (40ml) ■ 
15 £#Px., 5 0°C~5 5°C-^Jp|^bfeo ^ J $ )\;W.(DmW.^3- ^mWL (10 8 
0 5 g, &kfrl 9 . 8 2 g, 11 Ommo 1) £ 5 0 °C~ 5 5 °C©$gB©?agT 
3. 9MWtiTlfco ±IBSJg-C4. 5B$F^f:#Lfc^ £££^21:7 
^;Hg0«x«t (10. 3 6g, 90g, 10. 4mmol) 

^10^(7TiTbfeo ^©tlUmu SfitMSIlfco 20% 

20 kohtKv§mtph = 8 (7?mmM) frmvfeo mmm%, m>^Jr>7k 

(2 0 ml) CNa 2 S 2 0 5 ( 5. 0 g) %mffi$ MgS0 4 t 

SiU tSftj^ (^;i/^^^^> o. 5g) «u^ffiiitfco £§@fc 

h;i/^c> (6 0 ml) ££px_ N 8 0°C£MLfco 2 5 °C £-£^£P Lfc^ it® 
£frV^ 4-^77-N- (2, 3 - x^^iy - 2 - ^ f-;P7"n ft-^) -3 
25 -h'j7;i/tn^^7xij>§Hfc(ll. 37g, IK$77. 3%) 0 iS9 
8. 7% 0 

mft^-$ : 'H-NMR (4 0 0MHz, CDCl 3 ):d = 8. 4 0 (s, 
1H), 8. 01 (d, J=l. 8Hz, 1H), 7. 90 (dd, J = 8. 5, 

2. 1Hz, 1H), 7. 78 (d, J = 8. 5Hz, 1 H), 3. 00 (s, 1 

25 
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H), 1 . 6 8 (s , 3 H). 

4' -^77-3- (4-7MD7i-W) — 2 — t 



JIM-fb^tl £ J. Med. Chem., 1988, 954 -959 IzmMO^m^^xmmir ^> o 
2 0 0ml©Eg-3P77X3j:NaH (1. 8 6 g\ • 4 6 . 5mmol) N T 
HF (3 0ml) £#D;U zK^TTift#bfeo 4-7Mn^t7iy-;i/ (5. 
1 6 g, 4 0. 3 mmo 1) £THF (30ml) T#fKU flSTbfco 3 0^ 
10 4-^77-N- (2, 3 -az^Jp^y- 2 -^fil/7n -3 

— h U 7;i/tD^^P7-U > (10. 3 7 g, 38. 4 mmo 1 ) tTHF ( 

5 0mi) ^cgi^ttiTtfco lmmmn^ 

^«#bfco Mffi&i&7k (4 0ml), h;i/3i> (4 0 ml) &m%., Mtbfco 
fc&jftJAJS* (20ml), (80ml) fcitl-;^ 5 N H C 1 

15 T^fPbfeo ^r«, ^S^IS^±M7j< (3 0ml) -e2tH^bfeo MgS 

0 4 -e^. rStt^ (#;v^:7^> 0. 5g) -e^bs MffimM^fT^W 

^^£f#fco a@fc h;vx> (3 0ml) £#n;U 7 0°C~6 5 °C<2>MJST n- 
^7°#> (2 2ml) ^iTUfeo ?iST^T^ Sfi^TM bT 3M£fT&Vv 
S Msi^tJ ( 1 5 . 7 4g, iKf 9 3. 9%) Sffeo 7% 0 
20 ^Jfe^J 2-2 



lOOml©0on777nfc4-7^tP^t7x7-;i/ (2. 7 9 g, 2 
1 . 8 mmo 1), THF (30ml) £#D;L N MWIUfco 2 0% NaO 
H 7kmm ( 5 . 0g, 2 5. 0 mmo 1 ) £$rTbfco 4- v >7y-N- ( 2 
3 -^c^^r->- 2 -p<^;V7°D ;V) -3-h'J7MD^^l/7-'J> ( 

25 5. 5 9 g\ 2 0. 7 mmo 1 ) £THF (2 5ml) 5°C~10 
°C0iBTiTbfeo 2mmmW^ h;v^.> (15mlX iSfP^Tk (15 
. ml) £#nx.s ^bfeo }Mjgfcfigfn:§ti&7k (2 0ml) %M?t, 5N HC 
lT-pH=4 (?jt£l»» Sibfeo MgS0 4 tm fg'f£j£ (73 ;V 



5 



»J 2 - 1 
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oi> (1 5ml) %m?L, 7 0°C~6 5 °C(DMJg^ n > (10ml) £ 

iTbfeo yiST^T^ ^U£T^bT3M<HT&v\ SGtHb^rtJ (7. 4 5 

g, 1R$9 0. 2%) £t#fco l«9 9 . 0% o 

mmm 3 ) 

5 4 5 — >ry-3- [(4-7;i/tD7i-;v) t;;i^— ;v] - 2- tFn^> 

2OOml©0oP7773t4' -^77-3 - (4 - 7;i/^P7 xr.;bf 
74-) -2-hFP^i/-2-^fjl/-3' — h U 7jl/^"D^5 : "/'l'7l-ib°^">7— 
UF (12. 2 0 gs 3 0. 6 mmo 1 ) 33<fctrft&3^;i' ( 2 0 ml ) 

io #drax.s tK^T (2°c~7°c) 7!ffl:#bfeo : eyi7^;vi©fti|x?-;i/?§i ( 

1 6 6. 5 8 g, j&&#2 2. 31 g, 122. 5mmol) £ 1 0°CWT7!Yi§T 
U 10#F^«#bfeo 2 0% KOH?§I (117. 5g) £?i§TU.7Mbfcc 

7jcji^#mx.^;i/ (3 0mi) titBu mmm%&t)^T\fvm3mj- h 

A (3. Og) &&M*>7k (3 0ml) *fc*lB3*fc****Cife#U 
15 7^^9AT*« MHMIbfco ggSfcH^:^;!, (6 6ml) ££P;i. 
6 0°C(c:Jn^!ibfeo .6 0°C~6 5°COSg"?n-A7 , ^> (4 0ml> *40^> 
fSfrttT}®Tbfco iTHT^ (#9 2 0°C~2 5°C) STf^U 

frv^ 4' - s> t 7 - 3 - [(4-7;vtD7i-;i/) ;H -2-t F 

D^-^>- 2 -p<^;v- 3 ' -h"j7;Vtn^fA7nlft77-iJ F (12.2 
20 4 g, IR* 9 1. 2 %) £#fco IfcJS 9 9 . 9 7 %o 
(^«!|4) 

4' —i/T J — 2> — [(4-7MD7i^) ;V] - 2-t|»D^> 

- 2 3 5 - h U •7totiru*?-)]/7u k°7}->7— U 

(1) 4 - 777 - N- (2, 3 -x^^7 - 2 - ^^70 h°t-;V) - 

25 3 - F 'J 7;vtn^f ;V7->J >©M 

5 0 Oml©0OP77^3(:N-^^7'Jn^;V-4-777-3 -h'J7 
;V^-P ^^7- U 7(15. Og, 5 9. Ommo 1 ), WM^-^to (15m 
1) £j&niU 5 0~5 5°C(l»bfeo S M7 * toWtCDW&t^*' toteM. (13 

0 . 2 1 g, |iB7>2 1. 49 g, 118. Ommol) 13. 2 5'«fffl**»T« 

27 
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Tbfeo ±flBaftT?2K?M«#bfc^ ^Eya7^;i/K©»tt3:^-;i/IS« (3 2. 
5 5g, i&6#5. 3 7g, 2 9. 5mmol) £ 2 5^(tTiTbfco ^©^ 
2R#|ta8M$U lfit«tlbfcc 2 0% KOH zk$8*ft (10 0ml) tfp 
H=|^8 (75t&iSifcJitt) 10% Na 2 S0 3 (45. 4 0 g) 

5 frWLLfco mmm*, m^3r>7k (2 Oml) tlNa 2 S 2 0 5 ( 5 . 0 g) 
mm£feWL-effiW&, MgS0 4 «U LC##f£fTofco 
-LC^tt- 

^tt>*@ : 0 . 0 2 M K H 2 P O 4 7kmffl. :T^h-hU;V=50 : 50 (v 
/v) (D—'MM.m 
10 *7A: SUMIPAX ODS C-212 

4 0°C 
2 5 4 nm 
1 mL/ m i n 

Gtl©;n^M* C4 -^T^ -N- (2, 3 2 -^fj^D t° 

15 - 3 - h U 7;i/tD^^;i/7-'J © L c £ l o 0%^b7c*i 

-ar. §i]£j$^&s^-;W* C4 -^7^ -N- (2, 3 -$>fc yu*^- 2 
-^^7nft-;v) - 3- h'j7;i/^-p^f-;v7^u» tt5. 5 

(2) ^t-M*:©4-i/7y-N- (2, 3 -^3^- 2 -^;i/7°ntf 
20 - 3 - h »J 7MP^f;i/7- U >-\©^$l 

±13 (1) Tf^&ftfcSJ&S^&MffiWBSU h;i>^> (5 0ml) £in^ 
IfJgMEE&IBbfco h;i/3i> (3 0ml) £fln*. N MT> «#bfco Ms CI 
( 1 . 3 5 g\ 1 1 . 8 mmo 1 ) :fc «tV E t 3 N (2. 3 9 g, 23. 6 mm 
ol) £ 1 0°CJ^TT7iiTbfeo LCM (±iaLC^illBl^) ©^^ ^ 
25 ^^fyf^fcM LT^t- ;W*&0 . 3 2°/ 0 -eSofco HSMsCl (0. 3 6 g\ 
3. ImmoD'WEtjN (0. 6 0g, 5. 9mmol) &10 o CJ£TF 
tlTlfec (±f3L C^^ISI^ffO ©MIPL x^^^tlT^ 

^j-— ;W*i±0. 2 0%^&ofc o 

(3) 4' -i/7^ - 3 - (4-7/WD7i^ft) -2-bHD^rSy 

28 
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±13 (2) -am^nrzRmm^^^ys 5°c^^^*Pbfe 0 4-^;v^-n 

^.^--7 ( 7 . 6 0g. 5 9. 3mmol) ^lOWelTtv Et 
3 N (2. 4 2gs 2 3. 9mmol) £ftP;Lfco 1 4 - ^V^P^ 

5 7i;-;i/ (0. 5mls 0. 602 4. 7 mmo 1 ) ^jliDLfco £61- 

4 -7;i/^-D^^-73iy — ))/ (0. 5mls 4. 7 mm o 1 ) &?1#P 

bT, SSt'Haffifco ia#n^7X (4 0ml) ^i-S^M^rtJ^iaxs ^ 

rtbfeo *^jSl-ISfP^7K (4 0ml) £ftP;^ 5N (mo 1/1) HC1 
tpH=H3 (/5t£l«^) ^bTs $ft#bfco MgS0 4 f» 
10 bfeo m^tifz^mz b;V^> (5 0ml) £#P;1, 7 0 "CH^Pift bfco tS'ttj^ 

(#;vtf^7^>. o. 5gX r-T;i/^^- (l. o g) £#px.s _hfB^J£-e 

4 > _,> 7 y-3- (4-7;VtP7x-jl/f-t) — 2 — t 
15 *6at9 8. 4%. JR*.7 7. 496 (( 1) (3) ®^JR*)o ' 

(4) 4 5 - >- ^ y - 3 - [(4-7MD7x^;v) ;v] -2-t 

_tffi ( 3 ) Tf#^tifeX;V7 -i M* ( 1 8 . 14g, 4 5. 5mmol) ill 
(3 0ml) %lm7L, tK^Ts Hl#bfco ; t>'a7^^K©»Kxf;v 
20 « (116. 22g, i^2 0. 7 3 g. 113. 8 2 mm o 1 ) £ 5 °CJ^T 

tiTbfco mrmrm, ^x%m\)$fe%, sfit?»««#bfco 20% ko 

■ ± h U 7A*«« (60ml), f®jffi^ti7jc (60ml) T?tJfe#bfeo M g S O 
4 T!«£*£> tSttj^ (0. 6 0g) ^iPX., 5Mbfeo MJIMS^tV^ BSi- 
25 (2 0ml) %M7L, 6 15°C*tfm 33fi 

£frV^ 4' -->77- 3 - [(4-7MD7i-^) X7l/^— ;H -2-t 
) ,pj f , > _2-^^;v-3 ) -b^^D^^V/DK^VT-'J h* (13. 

8 4 g) £t#fco 4»7 0 . 6%. fl&&9 9 . 8 % a 

mnm 5 ) 
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5 0 0ml ©IZ3^ P7773fcN-^77'Jn^;v-4-^7y-3-bU7 
fy^-U^T-JlT— 'J > (15. Og, 59. 0 mmo 1 ) N WW.^-^)^ (25m 

5 1) %m7L, 5 0~ 5 5 °C T'flni&b 7c o ^ )|7^;i/i0Wxf-jV}§I (16 
0. Hg, «?6#2 1 . 4 9 g, 118. Ommo 1) £ 3 . 1 6 R§ H T *B 
Tbfco ±flBMftT!2I#IH»#bfc^ =E;a7^;V80»iif^Si (4 6. 
9 5 g, ;fS&^-6 . 1 2 g, 3 3. 6 mmo 1) £ 1 . 5 i$»frfrT?8T b"T 1 . 
5 R#ffl8M$ bfeo 2 0% K O H (100ml) TpH=f)8 (75f£l« 

10 jjffi) tl^ 10% Na 2 S0 3 (4 5. 4 0 g) §|lDi^Ilfco 

jK>ft>* (2 0ml) i:Na 2 S 2 0 5 ( 5. 0 g) &$&#£*fc*-e$5fei£«k 
MgS0 4 «bfeo x^^>>ft0L C^Sil* 1 0 0 %i: Ifei^, v^r— 
;vm± 6.91 %t?$)ofe 0 

15 flgbfco h;i/^> (3 0ml) £ftP;^ *^T> «l#bfco Ms CI (2. 0 4 
g, 17. 7 mmo 1) &cfcTJ*E t 3 N (3. 5 8g, 35. 4 mmo 1) & 1 
OWtiTlfco LCM (JlBBL C^hlWI^) ©#SSn :c # * # 



20 ;i/ (9. 15g, 71. 4mmol) 410Wt»Tbfco 1 RSflffl^ 4- 
7;i/tn?-t7x7-;V (0. 5ml. 0. 602 4. 7 mmo 1) £}Iftn 
b T . Mt- b o ISf Q&i&Tk 4 0 m 1 * Id * SO X. » b 

feo tl!i«ti7X (40ml) ^J)D^ 5N (mol/1)' HCltp 

h=^j3 (ummmm) tvx, m&vtz 0 Mgso 4 t«^ m&mmhfco 

25 W&tlfcSiSfc h;v^> (5 0ml) £JD;U 7 0°C(cSn^bfeo (73;v 
^7^>, 0. 5g), y-7;Kt (1. Og) m> _hSaMJ8n?10# 
Hflt#^. 33Bbfco 2 0°C*"e^*P^ Sffl&fxV^ 7^7^ Fffc (17. 
6 5g) ^ffco MS9 6. 5% W7 5. 1 % Q 
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4' -i/T J - 3 - (4-7^D7xr;^^-) -2-t Fn^^>-2-^f 
)]/- 3 5 -b'J 7 )\;Jru *3-)\/y°u t:^->7 > -U h*©-p^ 

5 0 0ml 00OP77Xni:N-^^^ 'jD^JV-4-^7;-3-h'j7 
5 ;i/tD^^;V7-'J > (15. 0 g, 5 9. Ommo IX WW.^K (40m 
1) ££n;U 5 0 ~ 5 5 °C t" J)Di b o Siii 1 0 m 1 /m i n ©^ll??^ b o 
^717^^01®!?- (119. 4g N 'ftB#21. 5 g, 118mm 
ol) £*gTFU 2^HS#bfco ^©^s -^^a^^^ROWKai^l/jSft.C 
5 5. 7g^ i^lO. Og, 5'5mmol) 4iTU 4mmmWLfc 0 10 
10 °CmT{3^*p^ 15% Na 2 S0 3 it (99. 1 g) £$»T bfco 

20% KOH7K^iTU pH = 8. 3 £ It^ibfe. W«B£MJ£3I 
Mbfco h;i/^> (5 0ml) £?jn;U m MffiMlbfco IStTHF (9 

omi) %mz., mmn, 1 o-cwTt^tfeo e t 3 n (2. 4g^ 23. 

6mmolX MsCl (1. 4g, 12. 2 mm o 1 ) 1 0 °CWTl! 

15 TU 3 0^3l#bfco HJSs E t 3 N (0. 6 3 g, 6. 2mmo 1) N Ms 
CI (0. 3 5 g, 3. Ommol) & 1 0 °CJ^TT^T U 3 0^tt#bfc o 

LC^ff©SH^ ;H*»l^tB^ti^^ofeo ^©iL 4 -7;i/^-n^-^-7 

^y— ;i/(9. 12 g N 7. 6mb 71. 2mmol) (15ml 

) -£#?KbT 1 0°CJ^TTiiTbfeo lB#RSfli#^ n;*£:J&r)!&^ ^MT? 2 
20 IWIL Et 3 N-(4. 8 g, 4 7. 7mmol) tiTb^ 4 0°Ck: 

mu 8^p^a#bfeo ^*t-^*p^ mm^^yK (7 0mi) & 
mhfeo mm&iM.7k 5 omi %m?L, 35% hcitph<3 (75mum&) 
^bfco mmm^u&mm^ h;i^> (6 0mi) &sd^ 6 5°c^ 
mw&, r-7jiK± (0. 7 5 g), tstt^ (0. 9 0 g) %uuz-, m.MLfz 0 

25 ^©^ 1 0°CJ^T(3^b, ^bT^-fb^tJ^ 19. 7 1 gs HX*8 3. 

9% (N-^^^u D>f 4-^>Ty-3-h U7;i/tn^f;i/7- U >fr £ 

0iK^'MS9 9. 4% (LC) T'ftfco 
( Wfi^J 7 ) 

4 3 -^77-3 - [(4-7MD7i-;V) xjVfc—)];] -2-tFn^>> 
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4 > ->>7y-3- (4-7;VtP7x^^-) -2-hFD^^-2-^ 
^ ;l/ _ 3 ' -hij7MP^^7Dtt>7-n* (16. 7 4 g\ 42. 0 
2mmol) fcWxf-;!/ (13 0ml) ^ftP;^ 2ktfrT> 0°CT»il#bfeo ^ 
5 yji^^^^OW^^^^vM ( 1 1 6 . 72g> M^19. 1 3 gs 10 5. 
0 3mmol) £ 5 TOT^iST bfco ?ST^T^ iS^H 
b fe o llHi^- h V t> A 7 . 9 4 g 4 0ml b tz.\^Wr^UM 

m^mtmmv, ^bfco 9o~9 5°c<DmnT~mm%ff^, wwt^ 

(2 4 0ml) Jtm* (^US7 5-7 7°C) U 6 5 ml hb 

10 fco 10°C^t"12^tm 4 0^M«#U SflSBfcfrV^ *fl@rti^©*g 
g (15. 5 0 g) -frntco 8 5. 7 % N ft&jft 9 9. 5 6 % Q 
(H»J 8 ) 

4' -i/TJ - 3 - [( 4 I — ;v] - 2- th*n + ^ 

-2-^^-;v-3' -b'j7;vtn^^i/7'nKt>7-iJi<oM 

15 ^>^r VSt h U >)A 2*iffi*!l 1 . 4 8g (4. 5mmol)s 

*7>*>H3 5 6mg (2. 2 5mmol)^ r ^T'WV^^/P^ 
F 7 2 5 m g (2. 2 5 mm o 1 ) & «fct>* 3 5 10 9. 3 g (1 

. 12 5mol) 15~25 o Ct30^PWt§o 4 

' ->>7y-3- (4-7W07i-;VW) -2-t FP^>-2-^f;i/ 

20 -3' -hij7Jl/tn^fjl/7*P^t>7-'J F8 9. 6 3 g (2 2 5 mmol 
) ©Wx^jV (2 2 5ml) }«£4 O^mSTtS. STFUTgU 7 3 
°Cfr£> 7 6°C©M&T? l^f^S^-T^o 
KJ&tST&n ttffi?^ bT£ £> tM^c^-H/ 6 7 5 ml £«U 6 0~70 

,°ct3 o#5am#u 3 owtbfe^ *iB*^it-rso ^ibtitzmmm* 

25 10%I«V-^3 0 0 g, 1 5%ti7R3 0 0 g«t^o 

;V4 0 0ml^ffflilfet6 0°CStW^ (^ll7Wffi b#6#>3)o in 
^T^r^>3 0 0 ml* 3 5^^(ttiTU ^©t2 0 °C £ T: tf^P 3 o # 
£;H7c*£lt£3imU M?:^;i/ (5 0ml) (3 0ml) 
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5 



: 1 9 2~ 1 9 4°C 1 9 1-19 3°C) 

HP L CMS: 9 9. 9 3 % (X^^^ODS A - 2 1 2 : T-te h - h U K 

±m^mm&&v!miMMte&^x&mir%m£^?*i'V^ (Mgso 4 ) i± 



10 



20 



25 



•Mlt#7£©f« (Xmm%t (XRD)) 



rigaku *-7]sv?x m^mm%±m) 

K/3 7 -i — 



K 



al 



Cu 



ifcX V y h 



MS 

15 XG^-^y h 
XRDCD^IH, 

2. 3. 1 9. 1, 2 3. 9. 2 4. 7&£TJ*3 1. 1 £^-T S £ 

0.2)31 2. 1 8, 1 6. 8, 1 8. 9, 2 3. 7 2*3it52 4. 6 4fct:-*£ 

•mm^mowm ( i3 c-gif*NMR) 



Chemagnetics *±M CMX-300 Infinity 



@ (Jfl 2 1 °C) 
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20 



10 Mfete 



13 



7 5 . 1 8 9 MH z 

4 . 0 ul s e c (9 OVtjl/X) 
30. 003kHz 

2 0 4 8 
11. 0 s e c 

5 . 0msec 

^%"9-*-2-J]/i>H>0*?-)l'& : 17.35ppm) 

10.5kHz 
VACP/MAS 



©SSUfciU 0f* 13 C-NMRi;::feV>T, 5^1 7 7. 08, 168. 16, 16 
4. 69, 142. 31, 136. 58, 133. 09, 124. 80, 118 
15 50, 116. 16, 104. 68, 75. 56, 67. 1 4^«fcV2 9. 2 3 



: SHIMADZU /I— >f ^;Ht-f X7t7 -Tif — SALD-1100 



^tjg^^ : Dio 9. 5/zm, D 50 30. 3/zm, D 90 65. 9^m 



¥±^$^1? : 3 0 . 3 julio. 



B«ffiii£;ft,fc$M2 001-38068 6*5<fctf#0,2 0 0 2 

- 1 6 6 2 1 3 bT*5D, ^©rt^{±*^^ffl#{-1~^T^^^ tl^> %© 
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1. 5$ (1) : 




(i) 




> 5£ (i) 



(2) 




(I) 



10 3.^(3): 




(3) 



) : 
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(I) 



5 5 . i&TOOJim (A) ~ (C) *&^irZ>, 5$ ( I) : 




(I) 



-?St£;H& tf#;i^ 5. POSSESS : 
(A) 5£ ( 1) : 




(1) 



io -egi^tiMbi^j^s ^y?l:7^;v^£Mjfo£^-^ 5£ (2) : 




(2) 



(B) xfM (A) -eft^tifc:^ (2) <zMbi^J^ 4 -7;i/^-d^^-^ 



~)l£%R}fo£-&T, & (3): 
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CF 3 



(o ig (b) -enbtitcft (3) (Dih&mt, :esm7*frWL£&Rj& 

5 6. x@ (A) Sd&^T, ^^>^M-;^n'J H*fflVNS«!f^^5 

10 ^r^»^©#«Ts 5£ (3) : 




15 9. jft^b*JR©<!effl**«3S; (3) T^£;h&toi^%©3~6^;i/fi^&3fi 
10. b U <7A£fctt*©^*n^©tefflfi#5£ (3) TrlS^ 
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1 1. 7^n;v^x^>^©f3eM*^^ (3) n % it-frm (D o . s-s^e 

12. fflP^«jMS©^ffl«7b^ (3) ~T:m:ZfcZ>lk&m(DO . 5~5^;V%S 
§M5}<JS 8 — 12 ©V^ftl^^faiiOMag^o 

14. (I) i£#;i/# ^ F£^tr^£ilM-r3xfi, 

io (id Mtiscx^ xii (i) T-#e>n^^fc^b7j<^^^^p-r^ 

Xfi, 

(III) X*g(I) ( I I ) X'm^ti^mW.^:^&LX\ftiJ\y^ K F 

©^lt£*/fffi£-yr£xfM£:^-r3£ £ *if $c t T 3 > if ^<Jg 1 ~ 1 3©v^im 

is is. (i) iz&ux, mm%mm~?z>zh%mmhT2>m>$<mi 4izmm 

16. mwilfiv: ^ F©I1^^;Wt?lre&£c: £%mwt1rZ>s ft &m l 

17. xim (id -et#^tL§«*^ mm^^t^y^>t(DM^mm^<D 

1 8 . XfM ( I ) ~ (III) i)K ^fi^ti, J^T©xfM ( i ) ~ ( i i i ) T 

(i) if^;v^^FfcMai^;p^»-r^x|i N 

(i i) ^IfcJStt^ li (i) T#&n^^t-s ^^°^> 
(iii) xfM (i) %fzl± (ii) Tt#£tL£»£^*|lbT t? =• 

f ©fgn & fft±i £ -y- & xfi 0 

1 9 . Xg ( i ) Iz&UT, If 7^;i/^ ^ F 1 g^^rbTff^^^;v^ 1 . 0ml 

~1 OmliJDU (i i) fc&^T, ti^^^ ^ F 1 glzM LTftkihykm 
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2 0. XfM (i) te£^T, Flgt^bttix^^2ml~6 
. m 1 il)D I, x@ (ii) iz&^X, ^ Y 1 glzMhTf?Hk7kmm%%: 

5 1. 5ml~3. 5 mimnT%Z£%>mW(£irZ>m>£m. 1 8 ^ilCDSlBt^&co 
2 1. Ig (i) -e^^tL^^t^S 0°C~7 0°Cl?&3£h£#^T&M5fc 
Ji 1 8 ~ 2 0 ©V^tl^(dHBi4©M3g^?So 

2 2 . ig ( i i ) fcj3^T. tf 5. H 1 g izM VXmhyKmmm^ 1 . G 

ml/^~4. Oml/^OjiJgT^p-r^ih^^h-r^lf^l 8-21 

2 3. xfM (iii) (l^^T^ 1*1 (i) (ii) T#£>*v3^£0 

°C~3 0°C^^Sl-r§i ^^#®^^-§ff5f<Ii 1 8~2 2 ©v^-rn^^iBigoM 
2 4. WT©n:fM (I) ~ (III) %n^TZ> z t%mWt.t-f% if tiJVZ ^ F 

15 mm<DM$kjjm •. 

(I) tf#;i^^ F£itt?«£liMir&:cfM, 

(II) ^miz^l^X, ifM (I) t?f#&n^»v«{c^b7jc^»^»1- 

(iii) xe (i) ^fci* (id xmz>nz>mm%:m\iLx¥ti)i& 5. 
25. i§ (i) iz&^x, mm%mmT&zt*mm£ir zm^TM 24 izmm. 

2 6. mffl.& ^ * K * 5. FOBfKx^^^fcSit^fiftttSx If ^ 2 

25 27. xfM (ii) Tft^tv^^^s wm^)it^7°#>t<Dm&mm$t<D 

2 8 . XS ( I ) ~ (III) fiK Zti^ti, WTOXi ( i ) ~ (iii) X 
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(i i) Mfcjsbt^ us (i) xmt>ti%mmz, ^\^>, ^?°#>fr 
zmittiz m tykrn mm & mm t & ia 
(i i i) ig (i) (i i) -t?^e>*xa*«[*^aibTK*;i/^^ f 

2 9. IS (i) iz&^X, t*;^ ^ H 1 gt^l/Tffixf;V4 1 . 0ml 
-lOmllinU ii (ii) fc&V^, t£ 5: F 1 g fc^f Lxmh&m 

1 . 5ml~5ml»p-r§ili:&#mi:-rsif^2 8(3fa«©M3t^ 

iiSo 

3 0. ig (i) d&^T, K Y 1 gl:^ltWi^§2ml~6 
mllinU IS (i i) fcjfeV^ If ^ H 1 gfc^bt^Mlii* 
1. 5ml~3. 5 ml UPtSCi:^®^ "TSI&a&E 2 8 \c^m<DWk^^o 

3 1 . ig ( i) xmt>ti&mm&5 o°c~7 o°c-^fe^ii:^#i!(i:-r§it5fc 
2 8 ~ 3 o (D\,^Tnfrizmm<DMm.ji%ko 

3 2 . Ig ( i i ) iz&UX, tf£;i/# 5. h* 1 gfc^fbT^hTk^^^ 1 . 0 
ml/^4. 0ml/#©^jftT-«l-r&iI ^*MttSi^f2 8-3 1 

3 3 . i|S ( i i i ) fc&VMT, ifS ( i ) Sfcii ( i i ) T*9£>*tS»*& 0 

°c~3 o°c^^p-r^i t * t *- s mat© 2 8~3 2 (Dwrtiifiizmmom 

3 4 . 13 C-NMRi3:fc^T, 5^1 7 7. 08, 168. 16, 164. 69, 
142. 31, 136. 58, 133. 09, 124. 80, 118. 50, 1 
16. 16, 104. 68, 75. 56, 67. 1 4*5^^2 9. 2 3 ppmil 
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